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Section1

ProjectObjectives

The objectivesoftheDHA Projectbeingconducted by CDM areto:

• Determinethenatureand extentofcontaminationresultingfrom activities
associatedwith theleadsmelterin&metalfabricatin&and batterywrecidng
operationsinthevicinityoftheWest DallasDevelopment,

• Advise theDHA on how torespondtoconbmdmtion intheshort-temv
C)

• Develop an overallplanon how toaddresscontaminationoverthelong-
term;

• Perform appropriateriskassessmentsbased on siteinvestigationresults
and determineappropriateremedialactivities;

• Perform allactivitiesand presentallfindingsand associatedreportsina
form consistentwiththeAdministrativeOrder on Consent (AOC), and

• Implement Work Planto performappropriateremedialactivities.

The major prioritiesofthesiteinvestigationconcern:

• The personalhealthand safetyofresidentsatthesite;

• The personalhealthand safetyofworkers disturbingsoflduring
construction;and

• The potentialhazardsoflongterm demolitionand constructionatthesite.

COM Camp Dresser & McKee 1-1
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Section2

ProjectTeam Organization

The team CDM has selectedforthisprojectprovidesDHA withtechnicaland
managaw experiencefrom simnarpro)ectsaround theUnitedStates.The

team isorganizedas shown inFigure2-1.Staffselectionforthis
projectfocuseson individualswithappropriateRI/FS experience.Senior
technicalpersonnelwilloverseethisoperationprovidingguidanceand insight
intopotentialfuturelitigationsupportrequirements.

Chuck McLendon has been identifiedas theCDM ProjectManager. Senior
technicalreviewerswillincludeMike Tilly,KathleenGM and JenniferAlai
under thedirectionofRoger OL-en. The QualityAssurance Manager isDr.
Rick ChappelL

Di1UR".Su CDM Camp Dresser & McKee 2-1
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Section3

FieldEquipment Operation,Maintenance,
Calibrationand Standardization

Fieldequipment used duringtheRI/FS fieldsampling willbe operated,
maintained,calibrated,and standardizedin accordancewith manufacturerand C\i
where applicable,EPA specifications.Each pieceoffieldequipment willhave
a protocolpackage thatcontains,as appropriate,thefollowing:

• Standardoperatingprocedures;

• Routinepreventativemaintenanceproceduresincludinga listofcritical
sparepartstobe availableinthefield;

• Calibrationmethods,frequency,and descriptionof calibrationsolutions,

• Standardizationprocedures(treatabuitytoknown standards);and

• Precisionand accuracyassessmentprocedures.

Reliabilityof envirorunentalmeasurements willbe based upon sound
calibrationproceduresfortheanalyticalequipment. Frequentcalibration
checkingwillensurecontinuedreliability.AU fieldand laboratory
measurements must be made relativetoknown standards.

FieldMonitoringEquipment

During theconduct offieldacfivitiesrelatedtotheDHA RI,thefollowing
fieldmeasurements areexpectedtobe performed when cobecfingsoiland
groundwater samples:

• pH

• SpecificConductance

• Temperature

• OrganicVapor Levels

• Depth toWater Table

D, IURPT SE3 CDM Camp Dresser & McKee 3-1
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Section3
FieldEquipmentOperation,Maintenance,

CalibrationandStandaidization

Theequipmentusedtoobtainthesemeasurementswillbeoperated,
maintained,calibrated,and standardizedas describedin thefollowing-

FieldScreeningofLiquids

Fieldmeasurements oftemperature,pH, and conductivitywillbe takenon all
liquid(groundwater)samples. Measurements willbe made usinga
combinationpK conductivity,and temperaturemeter.

Two replicatemeasurements willbe made on each watersample for
temperature,pH, and conductivity.Measurements willbe made immediately
upon recoveryof thesample from thepump dischargelineor bailer.The
instrumentprobe tipwillbe rinsedindeionizedwater between measurements.

Temperaturewillbe measured first;pH willbe measured second.
Conductivitywillbe measured third.

Measurements willalsobe takenofgroundwater duringdevelopment ofwells
priortosampling. Procedureswillbe thesame as formeasurements of
samples.exceptthatreplicatemeasurements willnot be required.

The calibrationofthepH and conductivityprobesassociatedwiththemeter
willbe as follows:

The pH meterwillbe calibrateddailyusingstandardsforpH = 4.0and 7.0,
respectively.The manufacturer'srecommended calibrationprocedures
includingwarm-up time,temperatureset.tin&and batterycheckwillbe
followedand documented in thefieldlogbook. Calibrationshallbe
completedpriortocommencing fieldactivitiesand checked everyfourhours
and between eachmonitorwelland waterwelllocation.

Once thesample has been collected,thepH probe willbe placedintothe
sample and thepH recordedintothefieldlogbook. Aftertheinitialreading,
thesample willbe swirledby theprobe and a second readingwillbe obtained
and recorded.

The probewillbe removed and rinsedwithdeionizedwater,driedwithpaper
towels,and placedintothedeionizedwater blank forfieldstorage.

The pH meter willbe turnedoffafteruse,and thebatteryrechargeddaily.

OrganicVapor Meter (OVM)

During fieldactivitiesrelatedtodrillingand sampling soilsforchemical
analysis,the OVM willbe used tomonitorairinthe breathingzonesfor
potentiallyhazardous organicvapor emissions.

The OVM willbe used todetecttraceconcentrationsof certainorganicgases
and a few inorganicgasesintheair.When a 10.2ev probe isused,themeter

Di tURPT.SE3 CDM Camp Dresser & McKee 3-2
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Section3
FieldEquomentOperation,Mabtenance,

CalibrationandStandardization

ismostsensitivetoaromatichydrocarbons,aliphatican-dnes,andunsaturated
chlorinatedhydrocarbons.Carbonylandunsaturatedhydrocarbons,sulfides,
ammonia,andtheheavierparaffins(CS - C7)can alsobedetectedbutwitha
lesserdegreeofsensitivity.Mostalkylhalidessuchasthosepresentin
groundwatersamplesfromthesite,andlowmolecularalkanes,arenot
detectedbyanOVM equippedwith10.2evprobebutcanbedetectedbyan
OVM equipped withan 11.7probe.The OVM probe selectedforthisprojectis
the10.2ev due toitsspecificityforthecontaminantswhich may be
encounteredatthesite.The OVM willbe calibrateddailyaccordingto
manufacturersprocedures.The batterywillbe charged overnightat theend of
each day offieldactivities.

The OVM willalsobe used toscreensamples forthepresenceoforganic
vapors.The instrumentwillbe calibrateddailyto a standardgas priortouse
(i.e.,methane).AU calibrationprocedureswillbe recordedinthedailyfield
log.For eachday ofuse forfieldactivities,thefollowingcalibration
informationwillbe recorded: C)

• Instrumentcalibrated(I.D.orserialnumber)

• Date

• Method ofcalibration

• Resultsofcalibration

• Identificationofpersonwho calibratedinstrument

• Identificationof thecalibrationgas (source,typeconcentration,lotnumber)

Depth to Water Table Measurements

During theconductof groundwaterassessmentactivities,themeasurement of
staticgroundwaterlevelsinmonitorwellsisveryimportant.A wireline
electronicsounder willbe used to obtainwater levelmeasurements tothe
nearest0.01feet.Once the waterlevelhas been determined,the probe Willbe
retractedand decontaminatedpriortoutilizationinanothermonitor well.The
batterywillbe checked periodicallyand replacedas necessaryduring the
conduct ofgroundwater assessmentactivities.

0116&qPT SE3 CDM Camp Dresser & McKee 3-3
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Section4

Sampli.ngProcedures

The objectivesofsampling proceduresand fieldmeasurements areto obtain
samples and measurements thataccuratelyand preciselyrepresentthe
environment beinginvestigated.Trace levelsofcontaminantsfrom external
sourcesmust be eliminatedthrough the use of propersampling techniques, @10
propersampling equipment,properdecontaminationproceduresby
experiencedfieldpersonnel

Fieldmeasurements and samplingwillbe performed in accordancewith
acceptedproceduresand as previouslydiscussed.The Sampling Plan and this
QAPP fortheDHA Sitespecifiesthestandardoperatingproceduresto be used C)
duringtheinvestigations.The detailsof the fieldproceduresareprovidedin
Section3.0of theFieldSampling Plan. Sample handlingand analysisis
detailedinSection5 oftheFieldSampling Plan. Sample handlingand
analysisisdetailedinSection5 of theFieldSampling Plan.

AU samples willbe senttoCore Laboratoriesor otherdesignatedlabatthe
followingaddress:

Core Laboratories
1875Monetary Drive
Carrollton,Texas 7SW6

AU questionsor problems regardingthe laboratoryshould be directedtoEd
York of Core Labs at (214)466-2673.

Di t"APT -SE4 CDM Camp Dresser & McKee 4-1
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Section5

AnalyticalProcedures

Soil,ground water,surfacewater,and sediment samples collectedfrom the
DHA sitewillbe analyzedby a non-CLP laboratory.Samples willbe sentto
theCore LaboratoriesinCarrollton,Texas or otherdesignatedlab.The
laboratorywillutilizeEPA Methods inaccordancetotheproceduresspecified cc)
in Exhibit5-1.A CLP analyticalpackage willaccompany thedata. Split
samples willbe sentto a CLP laboratory.Additionalsplitsamples may be
collectedby theEPA forCLP analysis.In general,thelaboratoriesutilized
duringtheRI/FS willfollowrecommendations from thefollowing
sourcebooks:

• 40 CFR 792,"Good LaboratoryPractices";

• Criteriadescribedin,"MethodsforChemicalAnalysisofWaterand Wastes",
1983 (EPA-60014-70-020,revised1983);

• "TestMethodsfortheAnalysisofSolidWastes",(SW-846,3rdEd.);

• "FederalRegister,40 CFR Part 136",October 1984;and

• Where applicable,therequirementsof the EPA CLP statementofwork for
1993.

LaboratoryAnalysis& OA/QC Requirements

Soil,ground water,surfacewater,and water sedimentsamples collected
duringtheRI/FS willbe sentto Core Laboratoriesforanalysis.Splitsamples
willbe senttoa CLP laboratory.These laboratorieshave an approved QA
plan inplacewhich describescorrectiveactionsand delineatesQA
responsibilitieswithinthelaboratory.The generalpracticesrequiredofthe
laboratoriesarepresentedbelow. Specificrequirementsforthefrequencyof
analysisand control-limitsforgeneralQC sample typesdescribedbelow are
summarized inExhibit5-1.

Purityof Standards, Solvents and Reagents

AU reagentswillbe ofreagent-gradeor higherquality.Organicsolventsareto
be pesticide-gradeor equivalent.Where applicable,referencestandard
solutionswillbe traceableto theEPA or the NationalBureau ofStandards
(NBS).Each new lotofreagent-gradechemicalswillbe testedforqualityof

011UAVR.SES CDM Camp Dresser & McKee 5-1
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Exhibit5-1

RI/FSGAPP
AnalyticalMethods,References,and MethodDetectionLimits

DallasHousingAuthority

SampleProp.Extraction Sa'mpld
oweMatrix Parnmeter(s) OlgestMethod AnslyaliMethod.

SON Metals(Pb.As,. Aclddigestdistillation Method6010 (ICP) U.S.EPA, TestMethods forEvaluadng 1-10
and Cd) SolidWastes,SW-846 3rd Ed.,11/86.

Inorganic 1993 SOW Extraction 1993 SOW U.S.EPA CLP lnorganicsStatementof CLP-
TargetAnalyto (ICP,GFAA, CV, Work, ILM03.0 CRDL
List(TAL) etc.)

OrganicTarget 1993 SOW Extraction 1993 SOW U.S.EPA CLP OrganicsStatementof CLP-
CoffipoundList (GCAAS,GC/ECD) Work,OLMOI.9 CRDL
(TCL)

GrainSize perMethod ASTM D-2216 Amedcan SocietyforTestingand I pom
Distribution Matedals1980

Moisture perMethod ASTM D-2216 Amedcan SocietyforTestingand I perc
Content Materials1980

TotalOrganic per Method Method 9060 U.S.EPA. TestMethods forEvaluating I mg
Carbon SolidWastes

SW-846 3rd Ed. 11/86

Ground Inorganic SOW extraction saw U.S.EPA CLP lnorganicsStatementof CLP-
Water2 TargetAnalyte Work, ILMOI.0 CRDL

List(TAL)

OrganicTarget SOW extraction saw U.S.EPA CLP OrganicsStatementof CLP-
Corypound List Work, OLM01.9 CRDL
(TCL)

TotalDissolved perMethod Method 160.1 U.S.EPA, Methods fortheChenical 5 mgA
Solids(TDS) AnalysisofWater and Wastes,3/83

Ikallntty None Method 310.1 U.S.EPA, Methods fortheChemical 1.0(MF AnalysisofWater and Watstes,3/83

004749
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Exhibit5-1(Coritinued)

samplePrep.Extractw SSMI*
Mstdx Parometti(s) D4nt Method Amdysb Meow ... NO

Surface Inorganic SOW Extraction SOW U.S.EPA CLP lnoianicsStatementOf CLP-Water2 TargetAnalyte Work 1990,ILM03.0 CRDLI
List(TAL)

OrganicTarget 1993 SOW Extraction saw U.S. EPA CLP OrganicsStatemofflof CLP-
Compound List Work 1991,OLMOI.9 CRDU
(TCL)

Alkalinity Fiftered Method 310.1 U.S. EPA, Methods fortheChemical 1.0"N
AnalysisofWater and Wastes, 3M3

Total per Method Method 1602 U.S.EPA, Methods forthe Chemkml 5 Mo
Suspended AnalysisWater and Wastes, 3/83
Solids(TSS)

Nftte/Nftrtte perMethod Method 3532 U.S.EPA, TestMethods forEvalua*V 0.01rr
SolidWastes, SW-846, 31d Ed.,11/86

Kieldahl perMethod Method 351.4/ U.S.EPA, Methods fortheChoffk4g 0.01 rr

NftMen 3512/351.3 AnalysisofWater and Wastes,3M3

Sediments Inorganic SOW Extraction SOW U.S. EPA CLP InoiganicsStatementof CLP-
TargetAnalyto Work, ILM03.0 CRDLI
List(TAL)

OrganicTarget S(YW Extraction S(YW U.S. EPA CLP OtganlcsStafanwfflat CLP-
Coff"und List Work, OLMOI.9 CRDU
(TCL) I I I I

NOTE: 1) Ground wateralsoanalyzedforAkalirty,Conductivity,and TotalDissolvedSolids(TDS)by Methods 310.1,120.1,and 160.1;
2) SurfacewateralsoanalyzedforAkalinfty,Conducgvtty,and TDS by Method 310.1,120.1,and 160.1;respectively.

004750

lgonzale
004750



Section5
AnalyticalProcedures

performance,andlaboratoryrecordswillbekepttodocumenttheresultsoflot
tests.Alternatively,reagentblankswillbe preparedfrom each lot.Ifmethod
blankcontaminationisfound,thereagentblankwillbe analyzed toevaluate
thesourceof contamination.

Laboratory"Reagent-Grade"Water

Laboratorypure water isgenerallypreparedby a specialdeionizedwater
system augmented by individualfiltercartridgesand polisherslocatedateach
outletpoint.ne polishersincludespecialparticulatefilters,organicresins,
and inorganicresins.DistiUed/deionizedwatermay alsobe used. Laboratory
waterwillbe testedso as todemonstratethatitisfreeof contaminantsat
levelsbelow thedetectionlimitsfortheapplicableanalyticalprocedures.

Method BlankIReagentBlank

A laboratorypure waterblankwillbe analyzedalongwith the aqueous and
nonaqueous samples submittedforanalyses.The method/reagent blank is C)
process through allprocedures,materials,reagents,and labwareused for
sample preparationand analysis.The frequencyformethod blankpreparation
and analysisisa minimum of one per 20 fieldsamples or per analyticalbatch,
whicheverismost frequent.An "analyticalbatch"isdefinedas sampleswhich
areanalyzedtogetherwith thesame method sequence,the same reagentlots
and withthemanipulationscommon toeachsample withinthe same time
periodor incontinuoussequentialtime periods.Samples ineach batchareto
be ofsimilarcompositionor matrix.

For a liquidsample,an empty containeriscarriedthrough au preparationand
analysisprocedurestoprovidemethod blank data.

CalibrationStandards

The calibrationstandardsare preparedinthelaboratoryby dissolvinga
known accountofpure (nominally100%) analyteinan appropriatematrix.
The finalconcentrationcalculatedfrom theknown quantityisthe truevalueof
thestandards.Allcalibrationstandardsmust be traceabletocertified
referencematerialsor certifiedcheck standards.The resultsobtainedfrom
thesestandardsareused togeneratea standardcurve which can be used to
quantifythecompound intheenvironmentalsample. A minimum ofthree
calibrationstandardsand a blankwillbe used ingeneratinga standardcurve
forallanalyses.Specificrequirementsareoutlinedin theEPA CLP Inorganics
and OrganicsStatementsofWork (3/90)and otherapplicablemethods as
referenced.For gas chromatography/mass spectrometryanalysis,an
instrumenttune-upmust be performedusingthestandardmaterialsand
followingcriteria,as specifiedin theorganicsstatementof work.

Di tURPT,SE5 CDM Camp Dresser & McKee 5-2
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Section5
AnalyticalProcedures

CheckStandard

Thecheckstandardispreparedinthesamemannerasacalibrationstarulard.
The finalconcentrationcalculatedfrom theknown quantityisthetruevalueof
thestandard.The checkstandardisnotcarriedthroughthesame process
used fortheenvironmentalsamples,sinceitdoesnotundergothesample
preparationprocedure.The checkstandardresultisusedtomonitorthe
continuingvalidityofan existingcalibrationcurveorconcentrationcalibration
standardfile.The "checkstandards"areidentifiedby theCLP asthe
"continuingcalibrationverificationstandards".

The checkstandardcanprovideinformationon theaccuracyofinstrument
performanceand responseconsistencyindependentofvarioussamplematrices

C\iand ofthesamplepreparationprocedure.Check standardsareanalyzedata
minimum frequencyof10percent.Specificrequirementsand proceduresfor
calibrationand checkstandardsareoutlinedintheCLP StatementofWork
documents.Proceduresforcalibrationand checkstandardsarealsooutlined -:::J-
inthenon-CLPmethods(i.e.,SW-846).laboratorieswillbe requiredtofollow C)
allmethod-specificQC requirements.Correctiveactionsasspecifiedfor C)
calibrationchecksstandardsintheCLP StatementofWork willapplytoall
typesofanalysisperformed.

To verifytheaccuracyoftheanalyticalsystematthelow concentrationend of
thecalibrationcurve,a secondtypeofcheckstandardispreparedata
concentrationoftwo timestofivetimestheinstrumentdetectionlimitand
analyzedatthebeginning(aftercalibration)and end oftheday oranalytical
run .

QualityControlCheck Samples

The QC CheckSampleisa referencestandardacquiredfroman EPA approved
source(e.g.,EPA StandardsRepository,NBS) thatisanalyzed"asis"ordiluted
accordingtoinstructionsprovidedwiththereferencematerial,toprovide
independentverificationofinstrumentcalibration.

Qualitycontrolchecksamplesformost typesofanalysesareavailablefrom
EPA Cincinnatifreeofcharge,and providedtoCLP laboratoriesby the
EnvirorunentalMonitoringand SupportLaboratory/LasVegas,and win be
usedata specificfrequencyasa means ofevaluatingtheanalyticaltechniques.
Itisanalogoustothe"initialcalibrationverificationstandard"intheinorganics
statementofwork. The QC checksampleanalysisistobe performedin
conjunectionwithorganicsanalysesas well.

Qualitycontrolchecksampleswillbe analyzedatthefrequencyspecifiedin
thereferencedprotocolsorata minimum ofeachtimea new calibrationcurve
isestablished.Correctiveactionintheform ofre-analysisofallassociated
samplesisrequiredifa QC checksampleisoutsidecontrollin-dts.The control
lin-dtsaretypicauya recoveryof:t10 percentofthetruevalueexceptwhen
theestablishedlimitsprovidedby thesupplierofthestandardreference

0116&RPT SE5 CDM Camp Dresser& McKee 5-3
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Section5
AnalyticalProcedures

materialsaredifferent.Documentationofthesourceand theapplicable
controllimitsmust be providedwith the data.

ControlSamples

The LaboratoryControlSample or Method ControlSample isa QC sample
(Le.,referencestandard)thatiscarriedalong with the samples through the
entiresample pre-analysissequence. The true values oftheseperformance
evaluationsamples isunknown tothelaboratory.The frequencyforthe
inclusionofcontrolsamples isone per every 20 samples oras statedinthe
referencedprotocols.

Spikes

A sample matrix spikeisprepared by adding a known amount ofthe pure
analytetothe environmentalsample beforeextraction/digestion.The added
analyteisthe same as thatbeingassayed in the environmental sample. C)

C)
An analyticalspikeispreparedby adding a known amount ofanalyte(s)toa
known amount ofsample extract.For organicsanalyses,every sample is
spiked beforeextraction/analysiswith a surrogatemixture ofcompounds
which areconsideredtobehave similarlyduring analysis,but arenot identical
toanalytespotentiallyfound innaturauy-occuning sample matrices.

Background and interferenceshaving an effecton theactualsample analyte
willhave a similareffecton thespike.The calculatedpercentrecoveryofthe
matrixspike isconsideredtobe a measure ofthe relativeaccuracyofthe total
analyticalmethod (i.e.,sample preparationand analysis).The calculated
percentrecoveryofthe analyticalspikeisconsideredto be a measure ofthe
relativeaccuracyof thesample analysisprocedure only. The matrixspike,the
surrogatespike,and the analyticalspike are alsomeasures ofthe effectofthe
sample matrixon the abilityofthe methodology todetectspecificanalytes.
When thereisno change involume due to the spike,the percentrecoveryis
calculatedas follows:

%R = 100(A-X)/T
Where: %R = PercentRecovery

A = Measured value ofanalyteafterspikeisadded
X = Measured value ofanalyteconcentrationinthe sample

beforethe spikeisadded
T = Value ofspike

Project-specificQC acceptancelimitsmay be establishedon a parameter-
specificbasisforeach analyticalmethod, ifaftersufficientdata have been
compiled,itisapparent thatdifferentlimitsthan thosespecifiedin the
referencemethodology should be applied.

COM Camp Dresser & McKee 54
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Section5
Ana"calProcedures

Matrixspikeswillbeanalyzedataminimum frequencyofoneper20samples
ofsimilarmatrixofanalyticalbatch.Analyticalspikesand surrogatespikes
arerequiredforeverysample forsome analysisroutines(seeCLP Statementof
Work and Exhibit5-2).

MatrixSpike Duplicate

For organicanalyses,matrixspikeduplicatesamples arerequiredata specific
frequerkcyof one per 20 samples. A matrixspikeduplicateispreparedfrom a
secondaliquotofthesample thatwillbe analyzedas thematrixspike.The
duplicaterelativepercentdifferentvaluebetween the matrixspiltand the
matrixspikeduplicateforeachspikeanalytemust be reported.The relative
percentdifferencecontrollimitsaredefineciin theCLP statementofwork and
vmy by analyte.

LaboratoryDuplicateSample

Aliquots(e.g.,subsamples)aremade inthe laboratoryofthesame sample,and
each aliquotistreatedexactlythesame throughout theanalyticalmethod. The C)

relativepercentdifference(RPD) between thevaluesof theduplicates,as
calculatedbelow,istakenas a measure of theprecision(reproductibility)of
theanalyticalmethod:

RPD = (Di-D2)/[(DI+ D2)/21x 100

D, = FirstSample Value
D2 = Second Sample Value (Duplicate)

The duplicateisa measure oftheprecisionof the laboratorysampling (i.e.,
aliquoting)and analysisprocedureand ofthe homogeneity ofthesample
matrixas providedto thelaboratory.Laboratoryduplicateswillbe analyzed
ata minimum frequencyofone per 20 samples or per analyticalbatch.

/CP InterferenceCheck Sample

To verifyinter-elementand background correctionfactorsforICP analysis,the
laboratorymust analyzeand reporttheresultsforan ICP InterferenceCheck
Sample (ICS)atthebeginningand end ofeach analyticalrun,ora minimum
oftwiceper eighthours,whicheverismore frequent,but notbeforeinitial
calibrationverification.The ICP InterferenceCheck Samples may be obtained
from EPA, ifavailable,and analyzedaccordingto theinstructionssupplied
with theICS. The instructionsforpreparationand analysisofan a ICS are
found inthe CLP InorpnicsStatementofWork-

QualityAssurance ObjectivesforMeasurement Data

The RI/FS conductedfortheDRA sitewillincludesampling and analysisof
thesoil,ground water,surfacewater,and sediments. No airsamplingby

DtIURPT,SES CDM Camp Dresser & McKee 5-5
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Exhibit5-2

RI/FSOAPP
OC Sample AnalysisFrequencyand ControlLimits

DallasHousingAuthority

Parameters(*) Matrix Method Blank Duplicate* MatrixSolk4

Control Minimum Control Minimum: Control MiniMuni:::::
Limit Frequency Limit Frequricy Limit Froquo".., :F

(RPD) (%R) (%R)

VolatileOrganic Soil,Ground Lessthan 1 per20 35 for I per20 40-150 1 per 20 50-130 1
Compounds Water,Surface MDL samples MSAASD samples samples sa
(TCL)(10%) Water and

Sedirmnts

SerTi-Volatile Soil,Ground Lessthan I per20 35 for 1 per20 40-150 1 per20 50-130 1
Organic Water,Surface MDL sartples MS/MSD samples sartples sa
Compounds Water and
(TCL)(10%) Sediments

PriorityPollutant Soil,Ground Lessthan I per20 +/-20 1 per20 75-125 1 per20 80-120 1
Metals(10,Yo) Water,Surface MDL samples samples samples 89

Water,and
Sediments

N/A -Not Applicable
RPD -Relativepercentdifference
MDL -Method detectionlimit
*IncludesMS DuplicateSamples fororganicanalyses.
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section5
AnalyticalProcedures

CDM willbeconductedduringtheRI/FS.CDM willhowever,reviewdata
generatedby theCityofDallas.The overallQA objectiveformeasurement
dataistoensurethatthedatageneratedisofdocumentedqualityand is
legallydefensiblefortheintended data uses. Ln orderto meet theseobjectives,
data willbe.-(1)representativeofactualsitephysicaland chemicalconditions,
(2)comparable topreviousand subsequent datafrom citherstudies;(3)
complete to theextentthatnecessaryconclusionsmay be reached;and (4)of
known quantitativestatisticalsignificanceinterms ofprecisionand accuracyat
levelsappropriateforeach stateddata use fortheproject.Quantitativelimits
willbe establishedforQA objectivessuch as accuracy ofspikesand reference
compounds, precision,and method detectionlimitsUDLS).

Qualityassuranceobjectivesformeasurement dataareusuallyexpressedin \.o
terms ofprecision,accuracy,representativeness,completeness,and Ln
comparability(alsoknown as thePARCC parameters).Descriptionsof these
parametersareprovided inthe followingparagraphs.

C)

Precision C)

Precisionisa measure of mutual agreement among individualmeasurements
of thesame property,usuallyunder prescribedsimilarconditions.Precisionis
representedby percentdifference,relativepercentdifference,and relative
standard deviation.

Precisionof reportedresultsisa functionof inherentfield-relatedvariability
plus laboratoryanalyticalvariability.Various measures ofprecisionexist
depending upon "prescribedsimilarconditions".Fieldduplicateswillbe
collectedata frequencyof I per 20 samples. Laboratorytravelor tripblanks
and laboratorypreparationblanks willeach have a targetcollectionfrequency
of I per 20 samples (or1 per day, whichever ismore frequent)toprovide a
measure ofthecontributionto overallvariabilityoffield-relatedand
laboratory-relatedsources.Laboratoryduplicate(split)samples willhave a
targetfrequencyof1 per 10 samples (10percent).Contributionof analytical
laboratory-relatedsourcesto overallvariabilitywillalsobe measured through
variouslaboratoryQC samples (matrixspike duplicates,calibrationcheck
samples,etc.).

Accuracy

Accuracy isa measure ofhow closean analyticalresultistoa truevalue. A
truevalue isestablishedfrom a certifiedconcentrationbased upon many
analyses.Accuracy isa measure ofthe biasina system and isgenerally
expressed as a percentageofthe truevalue.

Referencesamples (blindstandards)willbe subn-dttedto thelaboratoryata
targetfrequencyof 1 per 50 samples collected.Analyticalperformance on
thesereferencesamples willprovide a measure ofthe analyticalaccuracy of
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AnalyticalProcedures

thelaboratory.InternallaboratoryQA samples(matrixspikesandduplicates)
willalsoyieldaccuracyinformation.

Computer programs areused toreportand storearelyticaldata.Entry
accuracyischeckedby proof-readingalloutput and comparing againstthe
validateddatafrom theanalyticallaboratory(ies).Hard copiesofthe
computer databasewillbe printedand the informationwillbe manually
checked againstthelaboratoryforim As each database entryischecked,it
willbe highlighted.At thecompletionofthe accuracycheck,thehard copy
wHI be Med as a checkpointtoserveas ved&ation ofthecheck

Representativeness
Ln

Representativenessreferstothedegreeto which dataaccuratelyand precisely
representthetruevalueofa characteristicofa population;parameter
variationsata sampling point;a processcondition;oran environmental
conditionintendedtobe characterized. C)

Representativenessofreportedresultsdepends upon a number of
considerationsincluding,but not limitedto thefollowing:

• Propermonitoringdesign;

• Selectionofappropriatefieldmethodology;

• Proper sample preparation;

• Preservationand handling;

• Selectionand executionofappropriateanalyticalmethodology;and

• Proper sample identificationand reportingof results.

Completeness

Completeness isa measure oftheamount ofvaliddataobtainedfrom a
measurement system compared tothe amount thatwas expectedtobe
obtainedunder normal conditions.

Fieldand analyticaldatamay be specifiedat differentcompletenesslevels.
The completenesscriterionshould be definedto be consistentwith theproject
Data QualityObjectives(DQOs). In general,a completenesscriterionof 90
percentusabledataforspecifiedprojectdata uses willbe thecompleteness
targetforthesiteinvestigation.
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Comparability

Comparabilityreferstotheconfidencewithwhichonedatasetcanbe
compared to another.Comparabilitymay be assessedby comparing different
sampling methodologies,analyticalmethodologies,and unitsofreporteddata.
For example,the XRF data from thesitepreviousinvestigationwin be
compared to thedata generatedfrom an EPA Methods such as graphite
fim,aceatomicadsorption(AA) duringtheRI/FS.

QuantitativeLimits cc
Ln

Quantitativelimitswillbe establishedforaccuracyofspikesand reference r-
compounds, precision,and MDLS. The controllimitsformethod blankswill cz:@-
be lessthan theMDL forallanalyticalmethods. The controllimitsfor 0
duplicatesamples willbe :t35relativepercentdifferenceor RPD. The control C:)
limitformatrixspikeand method controlsamples,with theexceptionofmetal
analysis,willbe 40 to 150 and 50 to 130percentrecovery,respectively.The
percentrecoveryformetalswillbe 75 to 125 formatrixspikesamples and 80
to120 formethod controlsamples. The controllimitas expressedaspercent
recoveryforsurrogatespikeswillbe 50 to130 forVOCs and BNAS.
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Section6

QualityControlChecks

Thissectionpresentsqualitycontrolchecks thatwillbe conductedduring the
RI/FS toensm analyticaldataquality.Thisincludesfieldqualitycontrol
samples,and electronicdatabase cpmlitycontrol..

(D

FieldExternalQualityControlChecks

The followingtypesofQC samples willbe collectedinthefieldand shipped
tothe laboratoriesalongwiththeothersamples. The typeand frequencyof 0

thesefieldQC samples arealsodiscussedinSection3.5oftheSampling Plan. C)

Note regarding"blind"fieldblanks:The laboratorymay notuse fieldblviks
forduplicateanalysesor formatrixspiking;therefore,sinceallfieldblviks
must be shipped"bWid",itmust be specifiedto thelaboratorywhich
parficularnonfieldblanksample(s)must be used forduplicateand matrix
spike analyses.

BlindDecontaminationRinsateBlank

A decontaminationrinsateblank willbe prepared and submittedforanalysis
ata targetfrequencyof one per week. This blankwillconsistofartalyte-free
water collectedby rinsingsampling equipment afterequipment
decontamination.

TravetBlanks

Travelblanksconsistofa setofsample containersfinedina locationaway
from thesitewith deionizedor otheranalyte-freewatertakentothesampling
site,and returnedalongwiththefieldsamples tothelaboratorywithout
having been opened in thefield.Thiswater preferablyshouldbe ofthesame
qualityas themethod blankwaterused by thelaboratoryperformingthe
specificanalysis.These travelblankswillbe handled,transported,and

yzed in thesame manner as the samples acquiredon a givenday. For the
purposesofthisinvestigation,two travel/tripblankswillbe includedinthe
analyses.

BlindFieldBlank

Fieldblanks are sample bottlesfilledwith analytefreewater thatare opened
in thefieldand transferredbackand forth(threetimes)betweenbottles.Blind
fieldblankswillbe collectedata minimum frequencyofone per week. The
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decontaminationrirmteblankswillserveasthefieldblanksduringRoundIof
thesampling. Ifcontaminationisfound intherinsateblanks,fieldblm*s win
alsobe collectedonceper week duringRound 2 samplinginordertopinpoint
thesourceof thecontamination.

BlindFieldDuplicates

Fieldduplicatesmay be co-locatedsamples withina singlesamplinglocation,
collectedidenticallyand consecutivelyovera minimum periodoftime.This
" offieldduplicateprovidesa measure ofthetotalsystemvariability(field
and laboratoryvariance)includingtherariabflitycomponent resultingfrom
theinherentheterogeneityofthefieldsources.

Ir-

A second typesoffieldduplicate,tobe collectedforsoilsaresplitsamples \0

which arecollectedfrom a homogenized composite ofthesample. Thistype r-
of duplicatedoes not providea measure of the component ofvariability %::J-
inherenttothesource.However, variabilityof theremainderof thetotal C)
systems,includingthehomogenizationprocedure,willbe characterized. C)
Because samples analyzedforvolafilesshould not be homogenized, duplicates
of thistypewillnot be analyzedforVOAS.

Fieldduplicateswillbe collectedata minimum frequencyofone perweek of
sampling.Types offieldduplicatesamples,whether grabor homogenized
composite arediscussedintheSampling Plan.

BlindStandard ReferenceMaterials(SRM)lPerformance Evaluation
(PE) Samples ,

SRM and PE samples arematerialsofknown compositionwhich have been
prepared by,and obtainedfrom EPA-approved sources,and which have
undergone multi-laboratoryanalysesusing a standardmethod. SRM/PE
samples providea measure ofanalyticalperformance and analyticalmethod
bias(accuracy).SRM/PE sampleswillbe submittedblindtothecontract
projectlaboratoryata frequencyof1 per 50 samples as available,as not all
analysesareavailableasSRMS.

ElectronicData Base QualityControl

The analyticaldatafrom thelaboratorywillbe electronicallydownloaded to
thequalitycontroldatabase.Thistransferwillbe checked foraccuracyby
doing an electroniccheck ofthedatabaseagainstthelaboratorydiskette
deliverable.Ifgreaterthanfivepercentofenteredvaluesarefound inerror
and corrected,an additional100percentqualitycontrolcheck willbe done.
Electronicdatabasesmanipulatedby computer programs willhave a
minimum offivepercentofdatachecked to ensuretheprograms functioned
correctly.
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Section7

Sampling Custody and Documentation

Samplecustodyand documentationQA/QC activitieswillbeimplemented
duringtheRL Theseactivitiesaredesignedtomaintam thecustodyand
integrityofthesamples.QA/QC activitieswillincludesamplebwldng and
documentation,sitesecuritymeasures,samplepreparationQC, and fiM
audits.TheseactivitiesaredesignedtoensurethatQA/QC measuresare
adequatelyand properlyappliedduringtheRI process. \0

r-
Sample trackingand documentationwillinvolvetheuse offieldlogbooks, C::3-
sample preparationand trackinglogbooks,fieldmaps, sitephotography, C)
sample labeling,and chain-of-custodyforms.These proceduresallowtracking 0
ofeach sample from thetimeofcollectionthroughthepreparationprocessto
receiptby thelaboratory.

FieldSampling Operations

Fieldsamplingcustodyand documentationwillincludesample logbooks,log
sheets,fieldmaps, sitephotography,and samplelabelingand chain-6fcustody
forms.

Log Books

Eacivsamplingfieldteam leaderwilluse a logbook torecordallsampling
activities.Fieldlogbookswillbe numbered and bound. Inthefieldlog
books,team leaderswillrecordthedateand timeofsample collection,the
samplinglocation,thesample identificationnumber, samplingpersonneland
otherspresent,weatherand otherconditionsatthesite,a photographiclog,
and otherpertinentsamplingeventsinchronologicalorder.

The fieldteam leaderwilluse separate,prenumbered and bound logbooks to
recordinformationpertinenttotheRI/FS.The taskleaderwilldocument the
majoractivitiesofthesampling,alongwithany additionstoordeviations
fromplannedactivities.A designatedfieldtaskleaderwilldocument all
informationconcerningsample collection,custodyand documentation.

Chain-of-Custody Requirements

The purposeofthechain-of-custodyproceduresistodocument theidentityof
thesample,and itshandling,from itsfirstexistenceasa sample until

Di IWPT.SE7 CDM Camp Dresser & McKee 7-1

lgonzale
004763



section7
SamplingCustodyand Documentation

informationderivedfromitisintroducedasevidenceduringlegal
proceedings.Custodyrecordstracea samplefromitscollectionthroughall
transfersofcustodyuntilitistransferredtoan analyticallaboratory.Internal
laboratoryrecordsthen document the custody of thesample through itsfinal
disposition.

A sample isunder custody ffone or more of the followingcriteriaare met:

The sample isinthe custodian's(sampler,lab personnel,etc.)possession.

Itisinthe custodian'sview afterbeing in possession.

Itwas in thecustodian'spossessionand was lockedup toprevent
tampering

\0
Itisina designatedsecurearea. r-

C:4-
Sample identificationrecordsand custody recordstosatisfythe requirements C)
ofboth EPA and theCLP willbe used. The NationalEnforcement
InvestigationsCenter (NEIC) Policiesand Procedures Manual provideschain-
of-custodyand document controlprocedures,and theUser'sGuide tothe
Contract LaboratoryProgram provides documentation requirements
establishedby theCLP. The remainder of thissectiondiscussesthe chain-of-
custody and document controlrequirements specifiedinthe above documents
which areappropriatetotheDHA Site.These procedureswillbe followed.If
any deviationsoccur,appropriatepersonnelwillbe notifiedand deviations
willbe noted in thefieldlogbook.

Field Custody Requirements

Chain-of-custodyforsamples collectedin thefieldand transportedor shipped
to laboratoriesforanalysiswillbe maintained. The fieldteam willhave a
designatedfieldsample custodianwith overallresponsibilityforsample
custody,and forfielddocument control.The custodianwillensurethatthe
sampling teams have and use theappropriateidentificationand custody
records,willresolvecustody problems in the field,and willhandle the
shipment ofsamples tothe analyticallaboratories.Itisassumed thateach
analyticallaboratorywillhave an identifiedsample custodianand document
controlofficer.

Sample Tags

Each collectedsample,includingduplicatesand travelor fieldblanks,will
have a completelyfilled-insample tag securelyattachedtoit.Duplicates,
sample splitsand blankswillbe shipped 'blind"tothelaboratory,but willbe
assigneda unique identificationcode in order tofacilitateidentificationofthe
laboratoryresults.Sample collectiontags willbe preprintedtoensure thatthe
requiredinformationisprovided on each tag. Tags willincludetheProject
Code number, thelocationofthesampling site(bothaddressand sitecode),
the type ofsample and theanalysesrequired,the time ofsampling and the
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signatureof thesampler.The entirereversesideofthe tagisavailablefor
Remarks. The person who physicallycollectsthe sample isthe Sampler and
willsign the sample tag.

Chain-of-CusiodyRecord Shoots

Custody records willbe used forthesamples collectedat the DHA Site.The
multipartcarbonlesscopy forms willbe correlatedwith the sample collection

tap; requested informationwillhave the same heading on both. The sampler
or sample custodian willcomplete a Chain-of-Custody Record toaccompany

sample shipment from thefieldto the laboratory.

The custody recordswillbe used fora packaged lotof samples, more than one
sample willusuallybe recorded on one form More than one custody record
sheet may be used forone package, ifnecessary. Their purpose isto
document the transferof a group of samples travelingtogether;when the
group of samples changes,a new custody record isinitiated.The original
custody record travelswith the samples; the initiatorof the record keeps a C)
copy. When custody of the same group of samples changes hands several

C)
times,some people willnot have a copy of the custody record. This is
acceptableas long as the originalcustody record shows thateach person who
had receivedcustody has properlyrelinquishedcustody.

General use instructionsfollow-

Using a Two-Part Custody Record Sheet

• The originatorfillsin allrequested information from the sample tags.

• The originatorsigns in the top left"Relinquished by" box and keeps the
copy.

• The originalrecord sheettravelswith the samples.

• The person receivingcustody checks the sample tag informationagainst
the custody record. He alsochecks sample conditionand notes anything
unusual under "Comments" on the custody form.

• The person receivingcustody signsin the adjacent '?,eceivedby" box and
keeps the original.

• The Date/Time willbe the same forboth signaturessincecustody must be
transferredto another person. When samples are shipped via common
carrier(e.g.,Federal Express),the date/time willnot be the same forboth
signatures.

• When samples are shipped via common carrier,the onginal travelswith
the samples and theshipper (e.g.,FieldSample Custodian) keeps the copy.

The shipper also keeps allshipping papers, billsof lading,etc.
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a Inallcases,itmustbereadilyseenthatthesamepersonreceivingcustody
has relinquishedittothenextcustodian.

o Ifsamples are leftunattendedor a person refusestosign,thismust be
documented and explainedon thecustodyrecord.

QuestionsIProblemsConceming Custody Records

Ifa discrepancybetween sample tagnumbers and custody recordlistingsis
found,theperson receivingcustodyshould document thisand properlystore
thesamples. The samplesshouldnot be analyzeduntiltheproblem is
resolvedby contactingthefieldsamplecustodianor otherdesignated
responsibleauthority;e.g.,theappropriateQA coordinator.

The responsibleperson receivingcustodyshouldattempttoresolvethe
problem by checkingallavailableinformation(othermarkings on sample
container,typeof sample,etc.).He shouldthendocument thesituationon the
custodyrecordand in hisprojectlogbookand notifythe appropriatesample
custodianby the fastestavailablemeans, followedby writtennotification.

Changes may be writteninthe"Comments" sectionofthe Custody recordand
shouldbe initialedand dated.A copy ofthisrecordshould accompany the
writtennotificationtothesamplecustodian.A completecopy ofthe
documentationof theproblem and itsresolutionshould alsobe providedto
theQA coordinatorand submittedto theprojectfiles.

CustodySeals

Custody sealsare narrow stripsofadhesivepaper used todemonstratethatno
tamperinghas occurred.They may be used on sampling equipment,but they
areintendedforuse on sample transportcontainerssuch as sample coolers.
The fieldinvestigatorshallwritethedateand signatureon theseal.

Laboratory Custody Procedures

The CLP laboratoriesroutinelywork with CLP custody proceduresand will
implement them forthiswork assignment.Non-CLP laboratorieswilluse
sample identificationrecordsand custodyrecordstosatisfytheCLP or
equivalentrequirements.These requirementsareoutlinedbelow.

• Upon receiptatthelaboratory,each sample shipment willbe inspectedto
assessthe conditionoftheshippingcontainerand the individualsamples,
and theconditionor integrityofthecustodysealson a receivedshipment
ofsamples willbe documented atthetimeofreceiptofthe laboratory.

• Enclosedchain-of-custodyrecordswillbe cross-referencedwith allthe
samples in the shipment;theserecordswillbe signedby thesample
custodianand placedin theprojectfile.
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a Sample custodianwillcontinuethechain-of-=tody by assigninga unique
laboratorynumber toeach sample on receipt;thisnumber identifiesthe
sample through allfurtherhandling.

o Internal log books and records that maintain the chain-of-custody
throughout sample preparation and analysis, and data reporting will be
kept.

Sample Shipment

Each sample shipped will be packed in accordance with Deparbnent of
Transportation (DOT) regulations which include documentation requirements.
Inaddition,each sample willbe identifiedwith a sample identificationtag,
and willbe listedon the chain-of-custodyrecordcompleted foreach sample
shippingcontainer.The fieldsample custodianwillnotifythe laboratory
sample custodianofsample shipment.

LaboratoryProcedures

The laboratoryprocedures followedduring theRI/FS areoutlinedin each of
the analyticallaboratory'sQC manuals. These manuals win be kept at the
CDM officeinDallasduring theRI/FS.

Security

Severalsecuritymeasures willbe implemented during theRI/FS field
sampling tomaintainthe integrityofthesamples during thecollectionprocess.
In thefield,samples willbe maintained inthepossessionof team leaders,or
lockedinsidefieldvehicles,untilrelinquishedatthefieldfacility.The field
facilitywillbe designatedas a secured area,accessibleby approved personnel
only.
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Section8

Data Reduction,Validation,and Reporting

AU samples subjecttolaboratoryanalysiswillbe validatedand verifiedby the
laboratory.Upon completionofthelaboratoryanalyses,an independent
validationofa portionofthedatawin thenbe performed.CDM willconsult
withEPA todeterminewhat datarequirevalidation.

Reductionoflaboratorymeasurements and laboratoryreportingof analytical
parametersshallbe inaccordancewith theproceduresspecifiedforeach
analyticalmethod (i.e.,performlaboratorycalculationsin accordancewiththe
method-specificprocedure).When CLP analyticalmethods areused,the
applicabledataassessment/validationproceduresdefinedin theCLP C)
EFB/SOW and CLP Data ValidationFunctionalGuidelines,willbe used to
establishanalyticaldataquality.Any deviationsfrom theanalyticalmethod
shallbe delineatedina procedure-specificSOP. Any specialreporting
requirements(e.g.,reportingconcentrationsin soU on a dry or wet weight
basis)shallalsobe delineatedinan SOP. AU method deviationsand reporting
or calculationvarianceswillbe fullydocumented by theprojectlab.
Analyticalparametersshallbe reportedinunitsgenerallyacceptedwithinthe
industry.

Data Validationand Assessment: GeneralApproach

Data qualityand utilitydepends on many factors,includingsampling
methods, sample preparation,analyticalmethods, qualitycontrol,and
documentation.Subcontractors,such as laboratoriesor samplingpersonnel,
must be advisedofallapplicabledocumentationand proceduralrequirements.
Once thedataareassembled,satisfactionofallvalidationcriteriawillbe
documented aslistedbelow. Cherr&aldatamust meet criteriaof-(1)
quantitativestatisticalsignificance;(2)custodyand document control-and (3)
sample representativeness.Physicaldatainclude:(1)samplinglocation,time,
and personnel;(2)documentation;and (3)methodologies.

Documentation may be eitherdirect(e.g.,listingofdates,names,
methodologies,etc.)or by referenceto existingdocuments. Any reference
documents willbe specificallyidentified.The preciseand retrievablelocation
of nonstandarddocuments (e.g.,in-houseproceduresmanuals,citain-of-
custodyforms,laboratoryreports)willbe stated.

To determinethequantitativestatisticalsignificanceofchemicaldata,the
followingitemswi.Ube documented as appropriate(e.g.,with laboratory
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records,laboratorystandardoperatingproceduresbyreferencetoanapproved
SOP manual,orwithequipmentnianufacturer/supplierrecords).

1. Laboratory/field instrumentation, including calibrationdata,standard
methods and references.

2. Propersample bottlepreparation.

3. Laboratoryanalysismethods,includingreferencemethods.

4. Laboratoryanalysisdetectionlimits.

S. VerificationofstandardsusingEPA orNBS referencematerial&

6. Analysisoflaboratoryblanks,spikes,duplicates,etc.,asspecifiedinthis
QA/QC Planand referencedprotocols.

7. Q!Climitsshallbeconsistentwith thelimitsestablishedforEPA's 0
ContractLaboratoryProgram. C)

8. Analysisoffieldduplicates,blanks,and otherQC sample typesas
specifiedhereinand intheWork Plan.

To evaluatethecustodyand document controlforsamples and results,the
followingitemswillbe documented:

1. Fieldcustodynotedinfieldlogbook ortransfer-of-custody
documentationforsample cobection,handling,and shipment.

2. Laboratorycustodydocumented by transfer-of-custodydocumentation
from eitherfieldpersonnelorshipper.

3. Laboratorycustodydocumented throughdesignatedlaboratorysample
-custodianwithsecuredsample storagearea.

4. Traceabilityof sample designation number(s) through entiremonitoring
system.

5. Maintenanceand storageofallfieldnotebooks,laboratorydata,and all
custodydocuments.

6. Completionofallformsand logbooks (indelibleinkwithoutalterations
exceptascrossed-out(noterased)and initialed).

7. Identityofsample couector.

8. Datesofsample couection,shipping,and laboratoryanalysis.
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Insome cases,thehandlingofa samplewhileinthecustodyofoneindividual
may not be properlydocumented. En addition,writtendocumentation of
transfersof custody between two individualsmay be lost.In such cases,it
may be necessarytorelyon the custodian'sverbaltestimonythatthe sample
remained secureor thata transferwas made toanotherindividual Ifthereis
any chance thatthecustodian'stestimonywillbe seen as unreliable,thedata
produced as a resultofthatsample may be rejected.

The existenceofappropriateand proper documentation associatedwith a
sample'sanalysismay be judged as acceptablein a courtof law,however, the
possibilityexiststhatindividualtestimonyas to theproper applicationofall
procedures may be requiredas well.

To determine sample representativeness,the followingitems must be checked:

1. Compatibilitybetween fieldand laboratorymeasurements or suitable
explanationofany discrepancy.

2. Sample preservationtechniqueand holding time.

3. Sample storagewithinsuitabletemperature,light,and moisture
conditions.

4. Use ofproper sample containers(e.g.,inertfortheparameter(s)of
interest).

5. Use ofproper sample collectionequipment.

6. Use ofproper decontamination procedures.

7. Use of proper laboratorypreparationtechniques(e.g.,dryin& aliquoting,
digestion,extraction).

8. 'Evaluationofproper sample siteselectioncriteriatoprovide
representativeness.

To evaluatethe physicaldata thatsupport theanalyticaldata,thefollowing
items willbe documented.

1. Sampling date and time.

2. Sampling team; observationtakerand recorder,team leader.

3. Sampling locationand physicaldescription(e.g.,twed, rangeland,type of
vegetation,monitoringwelltype,etc.).

4. Sample depth increment forsoils.

5. Sample collectiontechniques.
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6. Fieldpreparationtechniques(e.g.,compositin&phaseseparating,etc.).

7. Visual classificationof sample using an accepted classificationsystem.

8. A thorough descriptionof the methodology used, and a rationalefor the
use of that methodology (asincluded in the projectWork Plan, QA/QC
Plan, and any Standard Operating Procedures (SOPs).

9. Examinationofdocumentationofrecord-keepingpractices.

OC Documentation

Laboratorydata arescreenedforinclusionand frequencyof thenecessaryQC
supportinginformation(detectionlimitverification,initialcalibration, C\i
continuingcalibration,reagentblanks,duplicates,spikes,etc.).QC
informationnot includedor ofinsufficientfrequencyiscause todesignatethe
affectedmeasurement dataas questionableor invalid.Requestsforreanalysis
foradditionalQC-supportinginformationcan be made atthispoint. C:)

CorrectiveAction
CD

QC supportinginformationisthenscreenedforQC dataoutsideestablished
controlHn-dts,and ffout-of-controldataarediscovered,thespecified
appropriatecorrectiveactionisalsoobtainedfrom thesupportinginformation.
Certainout-of-controldatawithoutappropriatecorrectiveactionarecause to
designatetheaffectedmeasurement data as questionableor invalid.Requests
forreanalysiscan be made atthispoint.

As definedintheEPA CLP StatementofWork, automaticcorrectiveaction
must be takenby CLP laboratoriesforspecifiedout-of-controlinstrumentalQC
checksand formethod blanks.RecaUbrationisrequiredofany instrument
untilitmeets calibrationcriteriaand reanalysisoftheassociatedsamples is
requiredforout-of-controlInitialand ContinuingCalibrationVerification
Standardsand Blanks(ICV/ICB and CCV/CCB), QC Check Samples,GC/MS
instrumenttunes,theICP InterferenceCheck (ICS),the Laboratoryor Method
ControlSamples (LCS/MCS), surrogatespikerecoveries,and internalstandard
responses.The laboratoryisrequiredtodemonstratethatthespecified
InstrumentDetectionLimits(IDLS)areattained.Correctiveactionisrequired
foralltypesofmethods used ffany oftheabove QC measures do notmeet
criteriaas specifiedin theapplicablemethod or thisQA/QC Plan.

ItistheresponsibilityoftheLaboratoryManager and theLaboratoryQA/QC
supervisiontoimplement correctiveactionwhen any oftheQC measures do
not meet therequiredcriteria.The criteriafortheimplementationof
correctiveactionrelatedto theanalysisof laboratorysamples isdiscussedin
detailattheend ofthissection.

Organic analytesfound inpreparationblanksarerequiredtobe lessthan the
contract-requiredquantitationlin-dtsexceptas specifiedforcertaincomznon
laboratorycontaminants.Reanalysisisrequiredofany samples associated
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withanout-of-controlpreparationblankifthereportedconcentrationinthe
samplesofaspecificanalyte,whichwasalsofoundintheblank,islessthan
tentimestheamountfoundintheblank.Airsamplepreparation(clean
canisters)blankdataaretobe acquiredand used toassessthedegreeofbias,
ifany,offieldsampledatavalues,but thereanalysisrequirementappliedto
othertypesofpreparationblankswillbe waived.

For allotherQC samples,eithera flagorno correctiveactionisspecified.
Thisincludes:

Serialdilution

s Holdingtimes

o Common laboratorycontaminantsfound inorganicblanks

a MatrixSpikes,duplicates,and matrixspikeduplicates
C)

a GraphicFurnaceAtomicAbsorption(GFAA) duplicateinjection(onetime c)
reinjectiononlyrequired)

m GFAA analyticalspikes(seeCLP decisiontreeforMethod ofStandard
Additions(MSA)analysis)

n EPA-approved standards

Thus,itisrecognizedthatifa laboratoryisoperatingperprotocoland no
errororanomaly hasoccurredduringsamplepreparationand analysis,the
onlymeaningfulcorrectiveactionisredigestion/re-extractionand reanalysis.
The existenceofout-of-control,qualifiedresultsdoesnotautomatically
invalidatedata.ThislatterpointisrepeatedlyemphasizedintheEPA
"FunctionalGuidelinesforDataValidation"and isinherentlyacknowledgedby
thev@ryexistenceofthedatavalidation/flaggingguidelines.

The goaltoproducethebestpossibledatadoesnotnecessarilymean
producingdatawithoutQC qualifiers.Some qualifierscanprovideuseful
information.

A LaboratoryInformationManagement System (LIMS)willbe used to
maintainallinformationpertainingtoeachsample.Each sampleislogged
intothesystemby theSample LoginSupervisor.Informationconcerningthe
client,requiredtests,expectedcompletiondateand reportingand invoicing
dataareenteredintothesystem. The system thengeneratessampleanalysis
assignmentformswhich traveltothelaboratorywiththesample.The results
areenteredontothisform,which isthenreturnedand thetestresults,timeof
analysisand analyst'sname isenteredintotheLDAS database.The only
exceptiontothisisthatforCC/MS data,onlythetimeand analyst'sname are
entered;thereportispreparedintheGC/MS labasan enclosuretothefinal
report.
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DataReduction,Validation,andReportfng

Uponthecompletionofallanalysesforasampleorgroupofsamplesona
workorder,thedataisvalidatedbytheLaboratorySupervisor.Noreportcan
be printeduntilthepropervalidationreleasecodeisenteredintothesystenl
ThiscodeisavailableonlytotheLaboratorySupervisor.Reportvalidation
occurson a dailybasis.

Completedreportsareprinteddaily,and arereviewedby theQA/QC
Supervisor.The reportsarecheckedforlogicand protocolerrorsand all
requiredQA/QC dataisattachedtothereport.The reportisthenreleasedto
theDocument ControlSpecialistforfinalpreparationand copying.A firma
checkisnude oftheentirepackagefollowingwhich itismailedorotherwise
deliveredtotheclient.

InternalQA/QC checksarean integralpartofthelaboratory'seffortsto
providedataofundisputedmeritand aredone on a routinebasistomonitor
armlyficalquality.At leastoneintensamplesisduplicatedand atleastone in
tensamplesisspikedforalltestsexceptforGC/MS analyses.ForGC/MS
analyses,one sampleintwentyisduplicatedand spiked.Insmallsamplelots, C)atleastoneduplicateand blankisanalyzed,evenifthesamplelotisonlyone
sample.A standardmethod blankisalsorun witheachlot.Samplesforthe
known additionand theduplicatearechosenatrandom fromthelotbeing
analyzed.

Controlchartsarepreparedfortheduplicateand spikesampledatatomonitor
thequalityofthedatageneratedinthelaboratoryoverbothshortand long
termtimeframes.Controlchartsareusefulinthattheyreadilyidentifydata
which isoutsidenormalrangesintermsofaccuracyand precision.The charts
graphicallypresenttheinformationfromqualitycontrolanalysesand indicate
when controllimitsareexceededand when samplesmust be re-wwyzed after
takingcorrectiveaction.

Precisionisassessedby settingcontrollimitson duplicateanalysesat:k3
standarddeviationsfrom themean, and warninglimitsaredefinedby :t2
standarddeviationsfrom themean. The truevalueisalsoplottedon the
controlchart.The controllimitforaccuracyisdefinedas onestandard
deviationfrom themean, and warninglimitissetatone halfofa standard
deviatiorl

Any problemsorconcernsoftheQA/QC Supervisorarereportedinunediately
totheLaboratorySupervisorand/orManager who isresponsibleforinsuring
thattheproblemsarecorrectlyidentifiedand remediedpriortoany further
analyses.The QA/QC Supervisorand/ortheLaboratorySupervisorand
Manager shalltakewhateveractionisrequiredtocorrectproblems,requesting
assistancefrom highermanagement asnecessary.

Alltestsperformedduringtheperiodinquestionmust be repeated,and
satisfactoryresultsmust beobtainedon checksamplespriortocontinuationof
analysesinareaswhere problemshavebeenidentified.
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DataReduction,Validation,andRopoftg

Controlchartsaredesignedtoflagexcursionsfromnormaltrendsbeforethey
become problems.These chartsarereviewed dailyby theQA/QC Supervisor
and theLaboratorySupervisor.Data and equipment trendsarenoted and the
operatorsareinformedoftheresultsand possiblemaintenance orcalibration
needs. When Waniing Limitsareexceeded,theLaboratorySupervisoror
Manager isrequiredtoassessthemethod and tocorrectany problems which
arefound. IftheControlLimitsareexceeded,thecause must be idendfiw
and corrected.The occurrenceoftheexcursionand thecorrectiveactiontaken
arerecorded.

PARCC Parameters

Measurement dataarereduced and validatedinaccordancewith recognized
EPA procedures.These proceduresgenerallyincludeconsiderationof.

Representativeness

- Descriptionofnonconformancewithapproved samplingand arwytical
methodology and evaluationoftheireffectson representativeness C)

- ExaminationoftheresultsofQC blanksforexternalsample
contamination(externalcontaminationmay be causeforinvalidation)

- InvaU&ting nonrepresentativedataor identifyingdatatobe clawified
as questionable;onlyrepresentativedata shallbe used insubsequent
datareductionand validationactivities

• Accuracy

- Computing percentrecoveriesforspikedsamples

- Applying Chauvenet'scriterionfordetectingbad recoverydata

- Determiningtherangeofuncertaintyata givenlevelofconfidence

• Precision

- Examining replicatesamples forrange ofvalues

- Determiningifsamplingerrorhas occurredby comparing scatter

- Evaluatingdataon groupsofsamples thatshouldallhave similar
composition(bydigestgroup and by sample matrix)by examiningthe
scatterineachgroup incomparison totheoverallscatter(invaliddata
arediscarded)

- Computing an overallrelativestandarddeviationthatisapplicableto all
thefieldinvestigationdatafrom a particularsamplingcampaign.
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DataReduction,Validation,andRepordng

Completeness

- Computing thefractionofmeasurement datathatremained validafter
diwarding any invaliddatato physical,accuracy,or precisionreasons
(tobe computed as a fractionoftotalplanned and totalcollected
samples)

Comparability

- Identifyingpertinentdatacharacteristicswhich may limitcomparability
tootherdatasets

Data Base OC

Validateddataand appurtenantprecisionand accuracystatementsshallbe
enteredintoa projectdatabase management system. Duplicatedataentryor
item-by-itemindependententrychecksshallbe performed as a qualitycontrol
check ofentryaccuracy.Computerized data storageshould alsobe routinely
verifiedthroughtheuse of a softwaretestprogram designedtoverifythe CD
accurateretrievalofdata(bothsortedand unsorted).

Data Validationand Reduction Package

The entiredatavalidationand reductionpackage,plusthedatabase
management system fileprintoutshallbe b-dmn-dttedtotheclientina format
which presentsa sununarizationof thesamples collected,resultsdata,and the
associatedQA/QC which definestheanalyticalqualityofthedata.

FieldMeasurement Data

Validationofdataobtainedfrom fieldmeasurements (pH,Eh,specific
condilctivity,dissolvedoxygen,temperature,and soilorganicvapor)willbe
performed by the projectchemists,geochemists,geologists,orotherqualified
personneland the On-SiteCoordinator.Validityofau datawillbe determined
by checkingcalibrationproceduresutilizedin thefieldas appropriate,
evaluatingduplicateand controlsample analyses,and by comparing thedata
topreviousmeasurements obtainedatthe specificsite.Large variations
(greaterthantenpercent)willbe examined in associationwithchangesin local
soilconditions

'
and generaltrends.Variationsindatawhich cannotbe

explainedwillbe assigneda lowerlevelof validityand willbe used for
limitedpurposes. The projectchemists,geologists,or geochemistsand theOn-
SiteCoordinatorwillsummarize thedataobtainedfrom fieldmeasurements
and willincludethisinformationinfieldlogbooks.
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DataReduction,Validation,and Reporting

FinalReportingandReportArchival

Upon successfulcompletion ofthe data validationprocessand assessment of
usabilityof thedata,alldata generatedfortheDHA sitewillbe enteredintoa
data base management system (DBMS). Data willbe availableforanalysisby
the sitemanager and otherauthorizedpersonnelusing specificDBMS access
codes. Data summaries and resultswillbe submitted.

Copies ofallanalyticaldata and/or finalreportsareretainedin thelaboratory
Mes and, atthe discretionofthe laboratorymanager, data willbe storedon
computer disksfora minimum ofsixmonths.

C)
C)
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Section9

AuditProcedures

internalauditswillbe theresponsibilityoftheQA/QC officerand willbe
performedon an as-neededbasis.Internalsystemand performanceauditswill

be conductedduringtheRI/FS. Additionalauditswillbe performed,if
problemsarediscovered.System auditsarequalitativereviewsofproject
activitiestocheckthattheoverallQA program isft=tioningproperly.
Performanceauditsarequantitativecheckson differentaspectsofinternal
supportorprojectwork, and areappropriateforenvirorumentalsampling and
analysisactivities.

0

Subsequenttoan audit,the QA/QC officerwilldevelopan auditreportthat
summarizes theauditfindings,includingthoseareasfound tobe in non-
conformanceand theproposed correctivemeasures. This reportwillbe
preparedinmemorandum form,submittedtotheprojectmanager, and copied
totheprojectfile.

The analyticallaboratoriesutilizedin theRI/FS willbe subjecttoperformance
auditsinaccordancewithestablishedCLP protocol.In particular,sufficient
advance planningtoallow forperformanceevaluationtestinga-ndauditing
willbe requiredfornon-CLP laboratories.

For splitsamplesanalyzedby a CIY Laboratory,theCLP StatementofWork
willnotincludeadditionalauditsperformed as longas EPA auditshave been,
or arebein& performed at thelaboratory.The resultsof theseauditsmust be
determinedtobe satisfactoryand documentationavailableforprojectfiles.

Fieldperformanceauditswillbe conductedas requiredby EPA or theQA/QC
officer.ItisunderstoodthattheEPA may requestan auditofany ofthe
proceduressetforthin theRI/FS projectdocuments. A fieldperformance
auditwillconsistofa visittothefieldtoverifythatallQA/QC proceduresset
forthintheRI/FS QAPP and FSP arebeingfollowed.The auditorwill
compare thesampling,collection,and documentationproceduresas statedin
theprojectdocuments to what isactuallybeingperformedin the field.
Discrepancieswillbe noted and theappropriatefieldpersonnelwillbe
notifiedso thatcorrectionscan be made immediately.A formalfield
performanceauditreportwillbe produced and deliveredto the project
manager and fieldpersonnel.A copy willalsobe submittedtothe files.

Diisaw@M COM Camp Dresser & McKee 9-1

lgonzale
004779



0
8

0
0

Section
10

lgonzale
004780



Section10

CorrectiveAction

An importantpartoftheQA program developedfortheRI/FS tobe
conductedattheDHA siteisa welldefined,effectivepolicyforconvcting
problew&&The QA program operatestopreventproblems,butitalsoservesto
Identifyand correctthosethatalreadye3dsLUsuallytheseproblemsrequire
eitheron thespot,immediatecoffectiveactionorlongterm correctiveaction.

co

The correctiveactionsystem tobe used duringtheRI/FS isdesignedto
identifyproblemsquicklyand solvethem efficiently.The QA officeris
responsibleforthedirectionofthissystemand receivesfullsupportfrom C)
.management foritsimplementation.The essentialcorrectiveactionstepsfor C)
thisprojectareasfollows:

• Idenflfyand definetheproblem;

• Assignresponsibilityforinvestigatingtheproblem;

• Determinea correctiveactiontoeliminatetheproblem,

• Assignand acceptresponsibilityfOTimplementingthecorrecflveaction;

• Implement thecorrectiveaction;

• Verifythatthecorrectiveactionhas eliminatedtheproblem;and

• Dbcument theproblemidentified,thecorrectiveactiontakenand its
effectivenessineliminatingtheproblen-L

Correctiveactionprocedureswhich willbe used toresolvedeficienciesfound
duringroutineactiviflesorQA auditsoffield,laboratory,orofficeactivities
arepresentedbelow.

CorrectiveActionResultingFrom RoutineActivities

Deficienciesfoundduringnormalroutineactivitieswillbe resolvedby
implementingcorrectiveactionas partofnormal operaflngproceduresby
staff.Correctiveactionsofthistypewillbe notedinthefieldorlaboratory
notebook.No otherformaldocumentationisnecessaryunlessfurther
correctiveactionisrequired.Ifnormal proceduresdo notsolvetheproblem,

CDM Camp Dresser& McKee 10-1
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CorrectiveAcdon

thestaffwilldocumenttheprobleminafomulmemorandumaddressedto
theQA/QC officerand copw totheprojectfile.

CorrectiveActionResultingFrom QA Audits

Deficiencieseitcounteredduringa QA auditwillbe correctedassoon as
possible.The projectmanager isresponsibleforcompletionofappropriate
correctiveaction.The proceduresused toexpeditecorrectiveactionwillbe as
follows:

• Auditorverballynotifiestheprojectmanager ofdeficienciesfound,-
C\i

• Projectmanager institutescorrectiveactionassoon as possible,armi cc,
r--

• QA directordistributestheauditreportproperlytoteam personnel czt

COM Camp Dresser& McKee 10-2
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Section11

QualityAssurance ReportstoManagement

Reportswhich presentdataresultingfrom fieldor laboratorymea
duringtheRI/FS willcontaina QA sectionaddressingthequalityofthedata
and it'sUndtabons.The QA sectionwilladdresstheMowing pointsas
appropriate: 4;*

• Adherence totheRI/FS FSP,QAPP, and Workplan with an explanationof 00

deviationstotheseplans, r-
qzt

• Precision,acmmcy, and completenessofthedata reported,inquantitative C)
terms,as compared with the objectivessetforthoseparameters; C)

• Representativenessand comparabilityofdatain qualitativetermsas
compared with objectivessetforthoseparameters;

n Changes and revisionstothedocuments regardingfieldworl;,

• Sununary ofQC activities,inchidingdevelopment of standardoperating
proceduresand QC procedures,and

• Summary ofQA activitiessuch as resultsofperformanceand/or system
audits,descriptionofqualityproblems found,and descriptionofconwtive
actionstaken.

Measurement reportsgeneratedas a resultoffieldor laboratoryactivitieswill
be reviewedby the QA officerand theprojectmanager.
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speLfL*d La SM gxhlbit b Egy be I&tilLjggAas umg as the d"meatod seen@at
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T*Vdt@uts- IU&MR datectim 3,Udta my only be used La dw followin
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TARccr, Omem LIST CM) AMD

00OMNUCT LWMM QUAMTANDS LM= (CRQL)
r-

sm: mw values in these tables are qumtltation lwts sm-aboolut4i
detection limits. IM anomt of material necessary to produce a detector
respora*that "n be Identifiednd reliablyqu=tlfiod La Sr"ter then that
moded to suply be detected&be" the backpomd &*is*. Do qu=tltation
limits In th4s@ tables &to set at the amneattatiew in the "Ople equivalent
to the comentr&tlon of th* lowest calibration stoward aml7sed for each
amlyte.

SpecificquentLt&tL*nlimits are hLgUy matrix dependent. 2M qu=tLt&tL*n
limits listedbar*Lu are provided for guide=* md say got always be
&GUOV&ble.

Tbo CRQL values luted on dw following pnes at* based on do @lysto of
sm*los accordingthe specifications$Lvm As UbibLt D. Fw owk traction
&rA mtrix. a brief sympois of the "opILM b&nULng md awaysis Steps La
given.alongwith an oxmwlo "Iodation for tm OQL value. All CRQL values
are tran"d to two eLpLfiemt figmes. For 9*Ll "opless,dw mistwo
amtent of the $=PIGS Is A" comidered In theseoxm*le "ladatimw.
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TARGITrainoMiDLUT CTCL)AND CWM= RO&W= QUAWRITATIONLUATS CMQL)

LOW Xed. on
lua ADU sea S&L=

no& r ne/L

1. 74-87-3 10 10 1200 (30)
2. br@dmuw 74-83-9 JLO ILO UDO (30)
3. Tim7l CUoride 75-01-4 10 10 im (50)
4. adereedum 75-00-3 10 uoo (50)
S. ustbylom ChlarLu 75-09.2 10 ILO uoo (50)

6. Agetem 67."-l 10 3200 (50)
C7\7. cuimn KSUItide 75-33-0 10 so uoo (50)

S. 2,1-blehlorootbono 75-35-4 10 10 UDO (30) CC)
9. I,I-DLehloroothans 75-34-3 10 10 1200 (50) r--
10. 1,2-DitMoreathera (total)540-59.0 10 10 uoo CSD)

21. Chloroform 67-66-3 10 to 1200 (50)
22. 2.2-Didae'reetbam 107-06-2 10 10 1200 (50) C)
23. 2-Autanons 78-93-3 10 to UDD CSO)
14. 2.1,1-Trichler"thans 71-35-6 to 10 1200 CSO)
15. Caftan Tetrachloride 36-23-3 10 10 3,200 (50)

26. Bromodichloromethow 75-27-4 to 10 1200 C50)
17. 1.2-DLtUoroprepans 78-87-5 to 10 1200 (50)
18. eLs-1.3-Dichlorepro"na 10061-01-5 10 20 IL200 (50)
It.Trichloroetheas 79-01-6 to 10 1200 (50)
20. Dibrmochlorom than* 224-41-1 10 10 1200 (50)

21. 1.1.2-Trichloroothane 79-00-5 10 to 1200 (50)
22. Sentene 71-43-2 10 10 1200 (50)
23. trans-1,3-bleblorapropens 10061-02-6 20 10 UDO (50)
24. Sroaofors 75-25-2 10 10 1200 (50)
25. 4-Nothyl-2-pentanons 108-10-1 10 to 1200 (50)

26. 2-Maxanone $21-71-6 to 10 1200 (50)
27. Totrachloroothens IL27-18-4 to 10 uoo (50)
29. Toluene 101-88-3 10 to 2200 (50)
29. 2.2,2,2-Tatrachloroothans 79-34-5 10 to 1200 (50)
30. Chlorebomem 108-90-7 10 10 uoo (50)

31. Ithyl&maw 100-41-4 10 10 UDO (50)
32. Styr*rA 100-42-5 to 10 1200 (50)
33. Xylwws (Total) 3330-20.-7 10 10 uoo (SO)

* QuantitationILadtolistedfor #oil/s&dLuentare based m vot voight. ow
quantitattenILaitscalculatedby the laboratoryfor soil/&*dLmmt,
"Iculatod on dry weightbasis" requiredby the emtratt, will be bloor.

Note that tb& CZQL values listed on the precedingpage my =1 be those
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specifiedLa previous CLY Statemato of Work. These values are set at
concentrations La tJw sample equivalent to the concentration of the tweet
-"Ilbrattea standard specified In-2shibLt 9 VCA. Lmmr quanr.LtatLonILULts
say be achievable for water "=pies by employing the Statammt of Work for
Low Concentration Water for Organic Analyses.

VOLATnm

A 5aL vol@ of water Is pwpd with an #mrt ps at niblent uqporatwo.
Mw volatLI" are trap"d on goIL& g*TUnts, mi 4"otbad dlmtly @no tbo
SC/a. ftr a sample with saw~ I at tho CML of 10 u&*L.*

(20 u&A) (5 aL) CID'S&eW ft30 a IWS ag -o50 ag m dw CC GOUM

C)

A 5 g aliquot of the &oil/sedimat sample La added to a vol@ of water In a
purge tube. baatod, and purged with an Laort gas. gw vol&tLIes are trapped.
and later desorbod directly onto the CC/MS. For a sample with compound X at
the CRQL of 10 ug/Ka: C)

(10 US/Kg) (5 a) (10*3Kg/g) - 50 a 10*3ug 50 ng an tba CC tolwm

A 6 g aliquot of soLl/madLmmt La extracted with 10 aL of wthasol, and
filteredthroughglass wool. Only I aL of the wthasol "tr&ct La taken for
screeningand analysis. Z"ed on the results of a CC/YID screen. an aliquot
of the wthaml dmtract La added to 5 aL of reagent water and purged at
ambient tsaperat=a. Mw largest aliquot of extract considered In UhLbLt D
Is 100 uL. For a sm*le with compound I at the CRQL of 1200 u&44:

(1200 a&/4) (4 S) (10-3Wg) - 4900 3t10-3ug - "Do a&

This wtarial Is contained La the 10 mL methanol extract:

(4800 a&)/ 10 aL m 480 a&/ML

Of which. 100 uL are pwpd from the mmgont water.

(480 a&/bL) (100 uL) (10*3aL/uL) m "0 a 10*1ag ) 50 a& on the CC solmn

Note that for both low md sodium soLl/modLmnt awles. ubLIo It my affect
the purgingefficiency. the volume of nagont water used La the pwging
processdoes =&affect the aalculatl*w.
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POWm0" LUT (TM)-AM CW== RBW=, QUAX'NTATIONLLCTS (CRQL)

LW Xed. on
ILUXaau San allm

SALXgdmr uir/L IU"MR

34. ftowl IN-95-2 10 330 1000 (20)
35. bLs(2-Cblomthyl) otbat Ul.".4 10 2" 10000 (20)
U. 2-Chlocepb@l 95-57-6 10 330 IOM (20)'
37. 1.3-bldderiisnow 241-73-1 10 230 10000 (20)
3$. 1.4-N-s- rebout@ 106."-7 10 330 UOOC (20)

39. 1,2-DiddereberAmm "-so-I 10 3$0 IOOW (20)
". 2-Xetbylphowl 10 330 "M (20)-
Al. 2,20-azybis

(I-Cbloropropmw 109-60-1 10 330 10000 (20)
4-Nothylphanol 106-"-s 10 330 20000 (20)

&3. B-Sltroao-di-a. 0
Pro"imlrA 621-"-? 10 330 10000 (20) C)

Bm-eblor"tbww 67-72-1 10 330 10000 (20)
65. Nitrobow*rA 98-95-3 10 330 10000 (20)
46. Isephorono 78-59-1 10 330 10000 (20)
67. 2.fltropMnol 88-73-3 10 330 10000 (20)
A$. 2.6-Dimthylphonal 105-67-9 .10 330 10000 (20)

49. bls(2-Chlor"tbmy)
notbane 121-91-1 10 330 10000 (20)

so 2.4-bithlorophoUD2 120-83-2 10 330 10000 (20)--
$1. 1.2.4-Tricblorobowene 120-82-1 10 330 10000 (20)
52. Mkpbthalons 91-20-3 to 330 10000 (20)
53. A-CblorosaLlins 106-47-8 to 330 10000 (20)

54. NazatUarobutadious 87-61-3 to 330 1000 (20)
55. 4-Chloro.3.mthylphonol 59-50-7 10 330 10000 (20)
56. 2-Nathylnaphtbalons 91-57-6 10 330 10000 (20)
37. Romeblarocyclopostadione 77-47-4 10 330 10000 (20)
$1. 2.4.6-TricUorepbonot "-06-2 to 330 10000 (20)

St. 2.4.5-Trlcbloropbonol "-ts-4 25 M 23= (50)
60. 2-Chloramapbdwlom 91-31-7 10 330 10000 (20)
62. 2-Nitro&nLILn3 ".74.4 25 SW 25= (50)
62. DLmtbylphthalate 131-11-3 10 330 IOM (20)
63. AtevAphthylone M-96-8 10 330 to= (20)

" . 2,$-Dirdtrotolu@ 606-20-2 10 330 lom (20)
65. 3-NitroanilLno "-".2 25 am ism (50)
66.Actmphthons 82-32-9 10 350 10000 (20)
67. 2.4-Dinitraphowl $1.28.5 25 $Do 25000 (50)
68. 4-Mitrapbonol 100-02-7 25 800 25000 (50)

0 Provimaly kww. by the ame bLs(2oChloroLsopro"l)other
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L"*-
LOW Ned. an

Watikr JL211 JAU ZRLM
QLXNbr uip/L

69. 3.32-"-t 10
70. 121-14-2

330 IOM (20)

71. Kothylpbtmuto :LO 330 10000 (21D)

72. 4,.0&
64-66.2 10 330 10000 (2o)

odwr 7005-72-3 10 330 10000
73. Yluw=w $6.73.7 10 330 1 (20)

74. 4-utrom"llm no-ol-6 25
73- 6,4-bWtro-2-mothyipbmol 334.52.1 am um (50)

.2 25 IN mm (50)
-76. iv-st mylanim 86-30-6 10 330 to= (20)
77. &-my mgbM"PbMlGtbst 101-55-3 10 330 ZOM (20) C\i
78. am 118-74-1 10 330 1000 (20)

79. tentacmempbovel 87-86.5 25 800 2$m (50)
80. 25-01.8 10 330 10000 (20)
81. Ane,,%racon 120-12-7 to 330 to= (20)

C)
82. G&rbasole 66-74-2 10 330 IUM (20)
83- U-n-butyl?btbalate "-74-2 to 330 3,0= (20)

".nboir-Ps nas 206-"-0 10 330 IOM (20)

*
pyrom 129-00.0 10 330 loooo

86 butylbtmylpbthalate
(20)

85-68.7 10 330 loooo (20)
87: 3.3'-DieblerobamidLro 91-94.1 10 330 IOM (20)
$$. lemo(&)anthr"ono 56-35-3 10 330 iMo (20)

It.Chryseas 211-01.9 10 330 loooo (20)to. bls(2-lthylhwql)phth&late117-81-7 10 330 10000 (20)
91. bi-a-ectylpbth&l&to 127-94.0 10 330 to= (20)
92. samo(b)fluoraathem 205-99-2 10 330 IMM (20)
93. Bouxo(k)fluoranthens 207-08.9 10 320 IOM (20)

94. son- (&)Fyrmw 50-32-8 10 330 10M (20)
95. ludeaD(I.2.3-ed)pyrgat 193-39-5 10 330 loooo (20)
96. Olbow(&.b)anthr&cem 53-70.3 10 330 LOM (20)
97. Somo(g.b.l)pgrylon& 191-24-2 10 330 LOW (20)

* Qumtltstlgnlwts ILstodfor9*Ll/o*dLmmtA" b"sd Onvatw*Lgbt.Um
4"ntlt&tlvnlwts calculatedbythelaoz,&tory:forgo,,/"&Lmnt.
"Iculatedon dry welghtb"is as 3mq"rod by the gmtr&ct. WUI be hISher.
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SnavoLann

A I L volum-ofwaterIs extracted-10& contl=nus,llq"d-llq"d extractor
with wthyl@ chlorideat a pa of Mroximtely 2. 2Us extractIs redwed
Is valme to 1.0 aL,-and a L ul.volm& La 14*etod saw the SCIW for
malyals. ftea "ople withosopomd'Zat the =QL of 10 ug/L:

(10W&W (IL) @ Is us In as OWLItmi mtmt

vb= dw mctnwt to i
'
tug meerw is-amnesia"-in dw I aL

OPWAmtrated 161" 2 aL am Sajectedtoo. lbo@Smtrmmt:

(32vabd4 (2 uL) (20*31aZAiL)a-20 a IWX us w 20 me an do OC 001@
ON
r-

A 30 g sellomple Is extractedthreetin" withmtbyl@ cUorlde/sestom Ir@t

at =bleat Or by sanitation.Mo extractIs reducedIn vol@ to 1.0aL. C)
amd a 2 uL volvm La Injectedauto the OC/0 for amlyals. for a amiplewith C)
4"pound X at the-CK& of 330 us/Kg:

(330ULMS) (30S) (10-1Wg) - 9900a 1093ug m 9.9 ug

ghou the saiploextractis to be subjectedto Cal Po="tten Cbr@tography
(ranuirad)to zoom highsolocularweightInterferon", the volow of the
extractIs Initiallyreducedto 10 aL. Mda 10 aL La put throughthe G.FC
column.and md)t 5 aL are collectedoff the CPC. That 3 aL volum Is reduced
to 0.5 aL priorto amlyals. TUrefors:

(9.9 ULno DL) (5 OL) - 4.ts us

This materialIs contalrad in fte 0.5 aL extract, of I&Leb 2 uL are Wetted
Into the &mtr@nt:

(4.95 ug/0.3aL) (2 uL) (10-3OLAIL) - I.gl X 10-1US ) 20 as on the CC column

A I g soil ample Is extracted same with 10 oL of mchylow sUeride/aestow,
which Le Uttered tb"ugh glass wool to rnwe partial" of sell. TA*
filteredextractto dwa subjected to OTC *Is= up. and ady 5 aL of extract
are collectedafter gn. Ibis extract Le re"od La vol@ to 0.5 oL. of
which 2 uL are Injectedonto the SC/0. for a "BPI* with compomd I at the
CRQL of 10,000v&/Kg:

(20.WO u&IK&) (IS) CICrl U/9) ft 10 99
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SMLVOIAtLi" 0 *B"M- SOLI 0 AmmtL=nd

TUs aat*rw In eont&LrAd,La dw 10 OL SM&ct Of gugh =17 5 EL ArG
coller.tedafterGPC:

(10ug)(5aL/lOmL)- 5 ua

gw volme of IMS =M"t Is redue" to 0.3aL, of IbLeb2 NL Om LUJ*Gtsd
tora dw

(5 8&A-S 00 (290 (ItrsNLAL) m 20a IW3 ua m 20as on do sc 401@

Ugbt omlvo]AtLIsoompomdw,we salbrat" u&U* mly a ftw pointinitial
"libr&tLm. with do, lsv"t standme at So mg. 2bwao". dw- CM valm"
for6"0 640tanwommewe a.stimeusur for&U matti4mamd ILW"ls.
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